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(54) FLUID TREATMENT OF MATERIAL TO BE TREATED AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To treat the both of the 
surface and the back of a material to be treated with a 
fluid with high cleanness and at a low price without 
generating worn particles and without leaking the fluid. 
SOLUTION: A material to be treated holding means 18 
for holding a material to be treated 1 7 and a rear shield 
plate 1 5 for preventing the back of the material to be 
treated from being contaminated by turbulence are 
mechanically separated. The rear shield plate 15 is fixed 
just the same as a surface shield plate 1 1 and only the 
material to be treated holding means 1 8 is rotated to 
enable this device to rigidly connect a feeding pipe 22 
for feeding a fluid through the rear shielding plate 15 to 
the rear shielding plate 15. Further, a circulating system 
is installed so that the fluid by which the surface of the 
material to be treated is treated, is recovered in a 
recovery cylinder 1 3 and is circulated to feed it to the 
back of the material to be treated from the feeding pipe 
22. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In order to prevent polluting a surface and rear surface of a processed material, a 
surface and rear surface of said processed material is covered with a front shield and a back 
shield. Rotate a processed material relatively to said table shield and a back shield, and a fluid is 
supplied between the surface of said processed material, and said table shield, Collect processed 
fluids which performed fluid processing of the surface of said processed material, and performed 
fluid processing on said surface of a processed material, and a fluid whose collected processed 
material surface has been processed [ this ] is supplied between a rear face of said processed 
material, and said reverse side shield, A fluid processing method of a processed material 
performing fluid processing of a rear face of said processed material. 
[Claim 2]Collect processed fluids which performed fluid processing on said rear face of a 
processed material, and a fluid whose collected processed material rear face has been processed 
[ this ] is also supplied between a rear face of said processed material, and said reverse side 
shield, A fluid processing method of the processed material according to claim 1 performing fluid 
processing of a rear face of said processed material. 

[Claim 3]In order to arrange on a periphery of said processed material so that coaxial rotation of 
the hood for fluid prehension may be carried out with said processed material or said table 
shield, and said reverse side shield, and to collect fluids processed [ said ], A fluid processing 
method of the processed material according to claim 1 which caught a processed fluid which 
rotates said hood with said processed material or said table shield, and said reverse side shield, 
gives a centrifugal force to a fluid processed [ said ], and is discharged by this by method of the 
outside of a diameter direction of said processed material with said hood. 
[Claim 4]A fluid processing method of the processed material according to claim 1 or 2 
characterized by mixing a processed fluid which performed fluid processing on said surface of a 
processed material in a processed fluid which performed fluid processing on said rear face of a 
processed material, and making it collect in it. 

[Claim 5]A fluid processing method of the processed material according to any one of claims 1 
to 3 choosing a fluid supplied according to fluid processing which should be performed to said 
processed material, and performing fluid processing of a surface and rear surface of said 
processed material. 

[Claim 6]A fluid processor of a processed material characterized by comprising the following. 
Processed material holding mechanism holding a processed material. 

A front shield and a back shield which cover the surface and a rear face of a processed material 
which are held at said processed material holding mechanism, respectively, and rotate relatively 
to said processed material holding mechanism. 

A fluid supply system which supplies a fluid between said table shield and said processed 
material surface through a feed hopper established in said table shield. 

A hood which catches a processed fluid which performed fluid processing on the surface of a 
processed material at least, A recovery means which collects said processed fluids caught with 
said hood from an exit established in said hood, The circulatory system which collects processed 
fluids which supplied said processed fluid collected by said recovery means between said reverse 
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side shield and a processed material rear face through a feed hopper established in said reverse 
side shield in order to perform fluid processing on said rear face of a processed material, and 
performed fluid processing on said rear face of a processed material to said recovery means. 

[Claim 7] Said hood is arranged so that coaxial rotation may be carried out with said processed 
material holding mechanism or said table shield, and a back shield, A fluid processing method of 
the processed material according to claim 6 constituted so that a processed fluid which 
performed fluid processing on the surface of a processed material discharged from a periphery of 
said processed material in response to a centrifugal force generated by said rotation, and a 
processed fluid which performed fluid processing on a rear face of a processed material may be 
caught. 

[Claim 8]A fluid processor of the processed material according to claim 6 or 7 which rotated said 
processed material holding mechanism and fixed said table shield and a back shield. 
[Claim 9]A fluid processor of a processed material characterized by comprising the following. 
The axis of rotation of hollow which established in an inside a feed hopper which provided said 
processed material holding mechanism in said reverse side shield. 

An attaching part which is provided in a periphery of said processed material and holds a 
periphery of said treatment object. 

A connecting part which extends from said axis of rotation to near the periphery of said reverse 
side shield to a method of the outside of a diameter direction, and connects said attaching part 
with said axis of rotation. 

[Claim 10]Said hood the front of a course of a processed fluid discharged from a periphery of a 
processed material A hood outside a wrap, A fluid processor of the processed material according 
to any one of claims 6 to 9 in which it comprises a hood in a wrap and an inner hood rotates at 
least the lower part of a course of a fluid processed [ said ] on said processed material holding 
mechanism and the same axle. 

[Claim 1 1]A fluid processor of the processed material according to any one of claims 6 to 10 
which constituted said processed material holding mechanism and said hood in one. 
[Claim 12]A fluid processor of the processed material according to any one of claims 6 to 1 1 
which different-body-izes said processed material holding mechanism and said hood, and could 
be made to carry out a roll control individually, respectively. 

[Claim 13]A fluid processor of the processed material according to any one of claims 6 to 12 
equipping said circulatory system with a means to adjust circulating flowing quantity of a fluid. 
[Claim 14] A fluid processor of the processed material according to claim 13, wherein a means to 
adjust said circulating flowing quantity is a cyclone separator using a centrifugal force of a fluid. 
[Claim 15]A fluid processor of the processed material according to any one of claims 6 to 14, 
wherein said table shield and a back shield are formed with carbon or a fluoro-resin. 
[Claim 16]A fluid processor of the processed material according to any one of claims 6 to 15, 
wherein said recovery means is fixed and a lower part outlet of said hood is inserted in a 
recovery means of this immobilization by non-contact. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention starts the fluid processing method of a processed material 
required for the manufacturing process of a thin film device, and its device, and relates to the 
fluid processing method of the suitable processed material for the semiconductor manufacturing 
process as which a high detergency is required especially, and its device. 
[0002] 

[Description of the Prior Art]In recent years, the minuteness making of structure follows thin 
film devices, such as a semiconductor, a liquid crystal display, and a magnetic disk, and since it is 
the performance of these devices, and improvement in the yield of manufacture, an advanced 
detergency of a manufacturing process is desired. If it says in the example of a semiconductor 
wafer, a thing of 0.2 micrometers or more the size of the foreign matter which should be 
removed Ten or less per wafer. It is required that the thickness of the oxide film formed when, 

as for the quantity of contaminant of a metal ion, below 10 atom / cm^ touch air shall be 1 nm 
or less. 

[0003]The sheet process method of various kind mixing production becoming inescapable, and 
the device which can respond to two or more manufacturing processes being needed, and 
processing one tabular processed material (it may only be hereafter called a processed material) 
at a time is being put in practical use. 

[0004]As the 1st conventional example, the substrate treatment of JP,8-31690,A shown in 
drawing 7 is mentioned. This conventional example fixes the tabular processed material 53 to the 
substrate attachment component 54, and it rotates (not shown [ the pivot means ]). Fluid 
processing of the treating solution is injected and carried out only to the surface of the tabular 
processed material 53 from the pure water jet nozzle 51 , covering the surface of the tabular 
processed material 53 with the shield (a front shield is called hereafter) 52, in order to prevent 
the processed material surface being polluted by the turbulent flow generated by rotation of the 
tabular processed material 53. In this 1st conventional example, since the shield (a back shield is 
called hereafter) was not installed in the rear face of the tabular processed material 53, there 
were the following faults. 

[0005]In addition to fluid processing of the rear face not being carried out, a processed material 
rear face is polluted by the turbulent flow generated with the rear face of the tabular processed 
material 53. If a processed material rear face is polluted, transfer contamination of the surfaces 
in contact with a processed material rear face, such as a processed material transportation arm 
and a processed material holding fixture (not shown), will be carried out, a subsequent processed 
material rear face will be further polluted with a subsequent process, and quality will be reduced. 
Especially at the process that heat starts, the contaminant adhering to a processed material rear 
face volatilizes, the processed material surface is arrived at, and fatal contamination is produced 
on the processed material surface. 

[0006]As the 2nd conventional example that can cancel this fault, the disposal method and 
device of a work of JP,8-78368,A which are shown in drawing 8 are mentioned. In this 
conventional example, also cover the rear face of a processed material with the back cutoff plate 
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62, and contamination on the rear face of a processed material by the aforementioned turbulent 
flow is prevented, and fluid processing of the processed material surface and the rear face is 
carried out simultaneously. 

[0007]By the way, it is indispensable to make it rotate the processed material 64 to carry out 
fluid processing of the processed material surface uniformly. With this point, the holding fixture 
of the processed material 64 is mechanically formed in the back shield 62 in this 2nd 
conventional example at one, and the processed material 64 and the back shield 62 are 
simultaneously rotated by the motor 65. From the supply tank 74, a fluid switches the cross 
valves 67 and 68 and is carrying out branching supply at the front shield 61 and the back shield 
62. Although not clearly written in the 2nd conventional example about the connection structure 
of the feed pipe 76 to the back shield 62 here, one back shield 62 is rotating and the feed pipe 
76 of another side is generally immobilization. The numerals 70 are new solution feed zones. 
[0008] 

[Problem(s) to be Solved by the Invention]However, the following problems were among the 2nd 
conventional example mentioned above. 

[0009] First, the fluid which processed the rear face is not recyclable even if it collects to the 
fixed hood 63, since it is polluted. For this reason, the cross valve 69 must be switched and the 
fluid collected by the fixed hood 63 must be discarded. However, if it discards, a lot of fluids will 
be consumed. Although it seems to carry out circulation use of the fluid which processed the 
rear face apparently in the distribution diagram of drawing 8 , since the fluid which processed the 
rear face has large contamination, even if it filters with the filters 72 and 75, circulation use of it 
cannot be carried out. 

[0010]If the fixed feed pipe 76 which supplies a fluid is connected next so that a fluid may not 
leak to the feed hopper established in the rotating back shield 62, a terminal areai will rub. 
Friction powder mixes in a fluid, pollutes a fluid, and reaches the front shield 61 through the fixed 
hood 63, the recovery tank 71, the pump 73, and the supply tank 74, not only a processed 
material rear face but also the processed material surface is polluted, and quality is reduced 
fatally. 

[001 1]But if the fixed feed pipe 76 which supplies a fluid, and the rotating back shield 62 are 
connected so that it may not rub mutually, a fluid will leak from a terminal area and the staining 
substance contained in a fluid when it is many will corrode parts, such as the motor 65. 
[0012]Thus, in the sheet process which requires rotation of a processed material for uniform 
processing, the method and device which still carry out fluid processing of the processed 
material to high clarification were not realized. 

[0013]The technical problem of this invention is in solving the problem of the above-mentioned 
conventional technology, and there is the 1st technical problem in carrying out the cyclic use of 
waste water of the fluid, and providing the fluid processing method of the processed material [ it 
is cheap and ] which can carry out fluid processing to high clarification. There is the 2nd 
technical problem in providing the fluid processor of the processed material which can carry out 
fiuid processing of the processed material rear face to high clarification with the processed 
material surface, the 3rd technical problem does not generate friction powder and does not leak 
a fluid — high — it is in providing the fluid processor of the processed material which can obtain 
a pure processed material. 
[0014] 

[Means for Solving the Problem]The 1st method invention covers a surface and rear surface of 
said processed material with a front shield and a back shield, in order to prevent polluting a 
surface and rear surface of a processed material, Rotate a processed material relatively to said 
table shield and a back shield, and a fluid is supplied between the surface of said processed 
material, and said table shield. Collect processed fluids which performed fluid processing of the 
surface of said processed material, and performed fluid processing on said surface of a 
processed material, and a fluid whose collected processed material surface has been processed 
[ this ] is supplied between a rear face of said processed material, and said reverse side shield. It 
is the fluid processing method of a processed material performing fluid processing of a rear face 
of said processed material. 
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[001 5] Processed materials are tabular boards, such as a semiconductor wafer, glass for liquid 
crystal displays, and a magnetic disk. It requires that processed material holding mechanism is 
what resists a centrifugal force generated by rotation and can hold a processed material. 
[0016]In the 1st invention, fluids which performed processing on the surface of a processed 
material are collected, circulation feed of this is carried out to a processed material rear face, 
and processing on a rear face of a processed material is performed. Although fluids which 
performed processing on the surface of a processed material cannot be collected and processing 
on the surface of a processed material cannot be performed again, even if it performs fluid 
processing using a fluid which performed processing on the surface of a processed material, it is 
convenient to a case on a rear face of a processed material compared with the processed 
material surface where a degree of contamination is large in any way. Since processing on a rear 
face of a processed material is performed using a fluid which performed processing on the 
surface of a processed material, the amount of fluid used can be reduced and cheap fluid 
processing can be realized. 

[0017]If especially rotating is only processed material holding mechanism except for a hood and 
a front shield and a back shield are kept from rotating, A feed hopper established in a front 
shield, a fluid supply system, and a feed hopper and the circulatory system which were provided 
in a back shield do not generate friction powder, and can connect easily a feed hopper and the 
circulatory system which were provided in a back shield in the state where there is no leakage. 
Therefore, purer and cheap fluid processing is realizable. 

[0018]In the 1st invention, it is preferred to collect processed fluids which performed fluid 
processing on said rear face of a processed material* to also supply a fluid whose collected 
processed material rear face has been processed [ this ] between a rear face of said processed 
material and said reverse side shield, and to perform fluid processing of a rear face of said 
processed material. Since a fluid which performed processing on a rear face of a processed 
material is circulated and processing on a rear face of a processed material is performed, the 
amount of fluid used can be reduced further and cheaper fluid processing can be realized. 
[0019]Arrange so that coaxial rotation of the hood which catches a fluid which performs said 
fluid processing and is discharged by periphery of a processed material in the 1st invention may 
be carried out with said processed material holding mechanism or a front shield, and a back 
shield, and by rotation of said hood. A centrifugal force is given to a processed fluid discharged 
by performing said fluid processing with said processed material holding mechanism to rotate or 
a front shield, and a back shield, and a processed fluid discharged by this by method of the 
outside of a diameter direction is caught with said hood, and it may be made to collect them. 
Since a hood is rotating with processed material holding mechanism or a front shield, and a back 
shield, a centrifugal force works in a discharged processed fluid, and a flow to a shaft direction of 
processed material holding mechanism or a front shield, and a back shield is suppressed. For this 
reason, discharged processed fluids are collected effectively to a recovery means, without 
beginning to leak from a shaft direction. Thus, since a hood is rotated, a centrifugal force is given 
to exhausted fluid with processed material holding mechanism or a front shield, and a back shield 
and a flow to a shaft direction was suppressed, fluids can be collected effectively and cheap fluid 
processing can be realized. 

[0020]In the 1st invention of the above, fluids which performed processing on said surface of a 
processed material are mixed and collected in a fluid which performed processing on said rear 
face of a processed material, circulation feed of this collected fluid is carried out to said 
processed material rear face, and it may be made to perform processing on said rear face of a 
processed material. By mixing and collecting fluids which performed processing on a rear face of 
a processed material in a fluid which performed processing on the surface of a processed 
material according to this. Since dirt of a fluid which performed processing on a rear face of a 
processed material was made to dilute, processing on a rear face of a processed material can be 
performed now by making a processed material rear face circulate through a collected fluid, and 
much more economical fluid processing can be realized. 

[0021] A fluid supplied according to processing which should be performed to said processed 
material is chosen, and it may be made to perform processing of a surface and rear surface of 
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said processed material. As processing which should be performed to a processed material, if 
washing processing is mentioned as an example, it will become one set at three processes of 
washing, rinse, and desiccation. In this case, use penetrant removers, such as ammonia + 
hydrogen-peroxide-solution + water of specified proportion, and hydrofluoric acid + water, for 
washing, ultrapure water is used for rinse, and inactive gas, such as argon and gas, is used for 

desiccation. Since according to this a fluid supplied according to processing is chosen and it was 
made to perform processing of a surface and rear surface of a processed material, 
communalization of a process can be attained and fluid processing efficiency improves further. 
[0022] A front shield and a back shield which the 2nd device invention covers the surface and a 
rear face of a processed material which are held at processed material holding mechanism 
holding a processed material, and said processed material holding mechanism, respectively, and 
rotate relatively to said processed material holding mechanism, A fluid supply system which 
supplies a fluid between said table shield and said processed material surface through a feed 
hopper established in said table shield, A hood which catches a processed fluid which performed 
fluid processing on the surface of a processed material at least, A recovery means which 
collects said processed fluids caught with said hood from an exit established in said hood, Said 
processed fluid collected by said recovery means is supplied between said reverse side shield 
and a processed material rear face through a feed hopper established in said reverse side shield 
in order to perform fluid processing on said rear face of a processed material. It is a fluid 
processor of a processed material provided with the circulatory system which collects processed 
fluids which performed fluid processing on said rear face of a processed material to said 
recovery means. 

[0023]If a fluid is supplied to a feed hopper established in a back shield from the circulatory 
system, processing on a rear face of a processed material will be performed. A processed fluid 
which performed processing of a surface and rear surface of a processed material is caught with 
a hood, and is collected and mixed by recovery means. Since a fluid greatly polluted with 
performing processing on a rear face of a processed material at this time is diluted with 
performing processing of the surface of a processed material with a fluid stopped by 
comparatively small contamination, a degree of contamination falls. Therefore, even if it performs 
processing on a rear face of a processed material by making a processed material rear face 
circulate through mixing fluid in which this degree of contamination fell, trouble is not produced 
at all in fluid processing. 

[0024]In the 2nd invention, it is arranged so that coaxial rotation of said hood may be carried out 
with said processed material holding mechanism or said table shield, and a back shield. It is 
preferred to consider it as a hood which catches a processed fluid which performed fluid 
processing on the surface of a processed material discharged from a periphery of said processed 
materia! in response to a centrifugal force generated by said rotation, and a processed fluid 
which performed fluid processing on a rear face of a processed material. 

[0025]If a front shield and a back shield are made immobilization to processed material holding 
mechanism, it is not generated by friction powder in a terminal area, but the connection of a 
stationary system fluid supply pipe to these feed hoppers can adopt a fixing method which does 
not leak a fluid. Since a fluid is supplied from a stationary system fluid supply pipe to a feed 
hopper established in a front shield and a back shield which were both fixed. Compared with a 
case where a fluid is supplied to a feed hopper established in a back shield which is mechanically 
united with processed material holding mechanism, and rotates, a feed hopper and a fluid do not 
generate friction powder in a terminal area with a feed pipe, and it can connect so that a fluid 
may not be leaked, therefore, friction powder is not mixed — high — pure fluid processing is 
realizable and parts, such as a rotating driving source, can be prevented from corroding with a 
staining substance contained in a fluid by leakage of a fluid. 

[0026]When processed material holding mechanism is fixed and it rotates a front shield and a 
back shield, a bearing with little friction is used and friction is kept from arising as much as 
possible in a terminal area. 

[0027]When it is made to rotate said processed material holding mechanism, in the 2nd invention 
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the processed material holding mechanism. It may constitute from the axis of rotation of hollow 
which established a feed hopper established in said reverse side shield in an inside, an attaching 
part which is provided in a periphery of said processed material and holds a periphery of said 
treatment object, and a connecting part which extends from said axis of rotation to near the 
periphery of said reverse side shield to a method of the outside of a diameter direction, and 
connects said attaching part with said axis of rotation. Said hood comprises [ course / of a fluid 
discharged from a periphery of a processed material ] a hood in a wrap in the lower part of a 
hood outside a wrap, and a course of said fluid, and it may be made for an inner hood to rotate 
on said processed material holding mechanism and the same axle at least. 

[0028] Rotating processed material holding mechanism and said hood may be constituted in one, 
and said processed material holding mechanism and said hood are different-body-ized, and it is 
made to carry out a roll control individually, respectively. Said circulatory system can be 
equipped with a means to adjust circulating flowing quantity of a fluid, and a means to adjust 
circulating flowing quantity in this case may consist of cyclone separators using a centrifugal 
force of a fluid. 

[0029]It is preferred that said table shield and a back shield are carbon or a fluoro-resin. it is 
preferred that said recovery means is fixed, and an exit of said hood is boiled and inserted in a 
recovery means of this immobilization by non-contact. 
[0030] 

[Embodiment of the Invention]A drawing is used for below and an embodiment of the invention is 
described to it. A table and a back shield are fixed, and it rotates, a processed material being 
held, and the method by which fluids are collected is explained using drawing 1 . 
[0031]The front shield 1 1 and the back shield 15 are being fixed in the meaning which is not 
rotated (not shown [ the fixing method ]). The front shield 1 1 can be pulled up when holding the 
processed material 17. The front shield 11 and the back shield 15 are the fields which counter 
the processed material 1 7, and they are arranged at abbreviated parallel, without contacting the 
processed material 17. What is necessary is just to define the distance with the processed 
material 17, the front shield 11. and the back shield 15 according to the kind of fluid, and the 
purpose of fluid processing. 

[0032]Said table shield 1 1 is carrying out discoid whose path is a little larger than the tabular 
processed material 1 7, and it prevents polluting the processed material surface with the 
turbulent flow generated by rotation of the tabular processed material 17 by covering the 
surface of the tabular processed material 1 7. The front feed hopper 1 9 is protruded in the center 
of the front shield 1 1 , from this front feed hopper 1 9, a fluid is supplied between the processed 
material surface and the fi^ont shield 1 1 which counters this, and processing on the surface of a 
processed material is performed, the collar thinner than the overall thickness of the front shield 
1 1 so that it may see in a sectional view in the end of the tapered surface 21 on it in which the 
tapered surface 21 is formed in the periphery of the front shield 1 1 toward the method of the 
outside of the surface side from the rear-face side — the hood receiving part 22 is formed 
outside **. 

[0033]Said reverse side shield 15 is carrying out discoid whose path is a little smaller than the 
tabular processed material 1 7, and it prevents polluting a processed material rear face with the 
turbulent flow generated by rotation of the tabular processed material 1 7 by covering the rear 
face of the tabular processed material 1 7. The back feed hopper 20 longer than said table feed 
hopper 1 9 is protruded in the center of the back shield 1 5, from this back feed hopper 20, a fluid 
is supplied between a processed material rear face and the back shield 1 1 which counters this, 
and processing on the rear face of a processed material is performed. 

[0034]On the periphery of the back shield 15. the processed material holding mechanism 18 is 
mostly arranged with the processed material 1 7 at the position of an equal diameter, and the 
processed material 17 is held mechanically. What is necessary is just to define it with a 
mechanical method separately in consideration of attachment and detachment of a processed 
material, the shape of a processed material, intensity, etc.. since the holding method by the 
processed material holding mechanism 18 of the processed material 17 is not involved in this 
invention. For example, the processed material attaching part 24 is formed in four places of the 
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surface periphery of the disk part 23 as a connecting part like drawing 2 . and it is sufficient if the 
periphery edge of the processed material 1 7 is held from a lower part by this processed material 
attaching part 24. 

[0035]The disk part 23 which the processed material holding mechanism 18 protrudes the 
processed material attaching part 24 other than said processed material attaching part 24 on a 
periphery, and has the hole 26 in the center. It is connected in the center of a rear face of the 
disk part 23, comprises the motor 1 4 connected to said hole 26, the tubed axis of rotation 25 
open for free passage, and the axis of rotation 25, and is provided by the motor 1 4, enabling free 
rotation. The disk part 41 of the back shield 15 is arranged by non-contact on the disk part 23 of 
the processed material holding mechanism 18. The back feed hopper 20 of the back shield 15 is 
taken out from the inside of the tubed axis of rotation 25 of the processed material holding 
mechanism 18 according to non-contact on the same axle. Therefore, in the back shield 15 not 
rotating, the processed material holding mechanism 1 8 is arranged non-contact, and attains 
rotation of only the processed material 1 7 by the motor 1 4. 

[0036]As shown, for example in drawing 3 . the processed material holding mechanism 18 is good 
also as a structure mechanically connected with the inner hood 1 6. There is no necessity for the 
25 axis of rotation of being one, and it may be made to have the axis of rotation 31. What is 
necessary is to be non rotation until the axis of rotation 25 and the inner hood 16 do theta^** 

rotation of the axis of rotation 40, and just to make it both the axis of rotation 25, the inner hood 
16, and the axis of rotation 40 rotate it, although the axis of rotation 25 and the inner hood 16 do 
theta^** (abbreviated 90 degree) rotation of, when it becomes more than theta^**. Therefore, 

while the axis of rotation 25 and the inner hood 16 rotate to theta^**, the processed material 

holding mechanism 1 8 carries out thetag** rotation, and twists. What is necessary is just to 

define the size of thetag** with the gear ratio by the side of the inner hood 1 6, the axis of 

rotation 40, and the processed material holding mechanism 18. in this way — the processed 
material holding mechanism 18 — twisting — the attachment and detachment to the processed 
material holding mechanism 1 8 of the tabular processed material 1 7 are enabled. 
[0037]The hood 27 of an abbreviated annular solid is formed in the periphery of the processed 
material holding mechanism 18 in hollow. It is attached to said processed material holding 
mechanism 1 8 in one, and rotates together with the processed material holding mechanism 1 8, 
The fluid after the processing discharged with the centrifugal force from between the front shield 

1 1 and the back shields 15 by rotation of the processed material holding mechanism 18 by the 
method of the outside of a diameter direction, It accepts from the upper part entrance 28 of the 
hood 27 which faces the crevice between the front shield 1 1 and the back shield 1 5, and the 
direction is bent gently, and it guides caudad, and discharges from the lower part outlet 29 of the 
hood 27. 

[0038]Said hood 27 shifts an interval to a diameter direction, and it assembles the outside hood 

12 and the inner hood 16. in a sectional view, the upper part of the outside hood 12 is gently 
bent from the lower part which carried out linear shape to the method of the inside of a diameter 
direction — the collar of the front shield 11 — it enters into the ** hood receiving part 22 
bottom, and is pushed in to this side of the tapered surface 21. Therefore, although the path of 
the upper bed of the outside hood 12 is smaller than the outside diameter size of the front shield 
1 1, it is larger than the diameter of attachment of the attaching part 24 on the processed 
material holding mechanism 1 8. Thus, it is for having made the diameter of an upper bed of the 
outside hood 1 2 smaller than the outside diameter size of the front shield 1 1 catching a 
processed fluid in the hood 27 effectively, and is because there is a possibility that a fluid may 
leak from the crevice between the front shields 1 1 when it is made larger than the outside 
diameter size of the front shield 1 1 . The diameter of an upper bed of the outside hood 1 2 was 
made larger than the diameter of attachment of the attaching part 24 in order not to invade the 
treatment area of a processed material side, and it is because there is a possibility of the fluid 
before processing flowing into the hood 27, and interfering with processing of the trailer of the 
processed material 1 7 when it is made smaller than the diameter of attachment of the attaching 
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part 24. 

[0039]Even if a fluid falls with the inner hood 16 arranged in the form where it was similar inside 
the outside hood 12, it is incorporated into the hood 27 with a centrifugal force. 
[0040]The lower part outlet 29 of the hood 27 formed in both the lower ends of the outside hood 
12 and the inner hood 16 is inserted into the annular recovery cylinder 13 by non-contact, is 
caught with the hood 27 and can collect now the fluids whose inside of the hood 27 processes 
[ gravity or / which carries out suction fall ]. 

[0041 ]It is discharged from the periphery of the processed material 17, the fluid supplied from a 
table and the feed hoppers 19 and 20 located in the central part of the back shields 1 1 and 15 
processing the. surface of the processed material 1 7, and a rear face. From the outside hood 1 2, 
the discharged fluid is bent caudad or is **** used as the surface of the inner hood 16 by 
gravity and suction. Since the inner hood 16 is rotating with the processed material holding 
mechanism 18, a centrifugal force works in the discharged fluid and the flow to the axis-of- 
rotation 25 direction of the processed material holding mechanism 18 thru/or the inner hood 16 
is suppressed. For this reason, the discharged fluids are collected certainly to the recovery 
cylinder 13, without flowing backwards on the way. 

[0042]It may separate from the processed material holding mechanism 18, and the abbreviated 
annular solid hood 27 may be non rotation. 

[0043]The recovery cylinder 13 is non-contact in the inner hood 16 rotated as it is 
immobilization and being mentioned already in the meaning which is not rotated. In order to raise 
recovering efficiency more, connect with the inner hood 1 6 and make it better [ to rotate 
preferably, although the outside hood 1 2 may be immobilization in the meaning which is not 
rotated ]. The outside hood 12 is also held the recovery cylinder 13 and non-contact. Since the 
back shield 1 5 does not rotate, adherence (rigid) may be satisfactory for the terminal area 30 of 
the feed hopper 20 established in the back shield 15, and the fluid supply pipe 22 which is 
stationary systems, therefore it does not generate friction powder in the terminal area 30, and 
does not leak. Friction powder is not generated, but as long as it does not leak, it may connect 
by methods other than rigid combination. It can collect certainly to the recovery cylinder 13, 
without leaking the fluid discharged from between a table and the reverse side shields 11 and 15 
by centrifugal-force operation of the outside hood 12 and the inner hood 16. 
[0044]next, it is the same as that of drawing 1 — high — other embodiments of the pure fluid 
processing method are shown in drawing 4 . In drawing 1 , if it removes that the processed 
material holding mechanism 38 and the inner hood 36 which were one are separated, and it could 
be made to carry out the roll control independently, it is the same as the embodiment of drawing 
1. The processed material holding mechanism 38 and the inner hood 36 comprise a different 
body, have the axes of rotation 39 and 37 on the same axle, are connected to the motors 32 and 
31, respectively, and have been made to carry out independent rotation. 

[0045] Originally, it differs from the purpose of rotating the processed material holding mechanism 
38, and the purpose of rotating the inner hood 36. It is for the former carrying out fluid 
processing of the processed material surface uniformly, and is for the latter s making a 
centrifugal force act on the fluid discharged from between a table and the reverse side shields 
11 and 15, and suppressing the axis of rotation 39 of the processed material holding mechanism 
38 or the inner hood 36, and the flow to 37 directions. Therefore, rather than the processed 
material holding mechanism 38, the torque of the inner hood 36 is small and it is sufficient for it. 
Torque is large, and if a big centrifugal force is added, it will be necessary to raise intensity. 
Since the torque of the inner hood 36 can be dropped on this point rather than the processed 
material holding mechanism 38, it also becomes possible to use a cheap plastic for the 
construction material of the inner hood 36 which is united with the inner hood 36 and this. It is 
possible to raise the torque of the processed material holding mechanism 18 conversely, to earn 
a centrifugal force further, and to also make performance raise. Anyway, since the rotation 
doubled with the user's purpose can be chosen, it is also possible to make it not rotate the inner 
hood 36, and user-friendliness's of a user improves. The two axes of rotation 37 and 39 may be 
rotated by gear transfer by one motor. 

[0046]By the embodiment of drawing 1 mentioned above - drawing 4 , the processed material 
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holding mechanism 18 thru/or the processed material 17 all rotated, and the case where the 
front shield 1 1 and the back shield 1 5 were being fixed was explained. However, this invention 
can be applied when the processed material 1 7, and a table and reverse side shields 1 1 and 1 5 
are rotating relatively. As [ both ] an example of relative rotation, when processed material 
holding mechanism, and a table and a reverse side shield other than the above-mentioned 
embodiment rotate, processed material holding mechanism is immobilization and a table and a 
reverse side shield may rotate. Here, an embodiment in case the processed material holding 
mechanism 83 is the latter which a table and the reverse side shields 81 and 82 rotate by 
immobilization is explained using drawing 5 . 

[0047]What is shown in drawing 5 is fundamentally the same as the embodiment of drawing 4 , if 
the point which is fixed without a table and the reverse side shields 81 and 82 fixing not but 
rotating, and the processed material holding mechanism 83 rotating is removed. That is, a motor 
is removed from the processed material holding mechanism 83, and processed material holding 
mechanism 83 is considered as immobilization. The motors 84 and 85 are attached to a table and 
the reverse side shields 81 and 82, respectively, and coaxial rotation of a table and the reverse 
side shields 81 and 82 is enabled at them. Since it was made to rotate a table and the reverse 
side shields 81 and 82 here, each terminal area of the feed hoppers 19 and 20 established in the 
rear surface shields 81 and 82 used as a rotation system and the feed pipes 89 and 90 used as a 
stationary system becomes a problem. If it connects so that a fluid may not leak to the feed 
hoppers 19 and 20 as mentioned already, a terminal area will rub. It is because a fluid will leak 
from a terminal area if it connects so that it may not rub. However, friction powder can be 
effectively prevented from reducing fricative generating and mixing in a fluid by using the 
bearings 86 and 87 with little friction to a terminal area. The magnetofluid bearing using 
magnetofluid for example as the bearings 86 and 87 with little friction, The magnetic bearing 
which buried the fluid film bearing and the feed pipes 89 and 90 using liquid film magnetically, and 
buried the crevice by magnetofluid thru/or liquid film with surfacing The hydrodynamic 

bearing which furthermore supports a movement body with the kinetic pressure of a fluid, the 
hydrostatic bearing which supports a movement body with the static pressure of a fluid, There 
are a highly precise static pressure air bearing, a compounded type magnetic bearing (structure 
combined with the permanent magnet of a drawn-in type or repulsion type and at least 1 set of 
active form (electromagnet current is controlled) magnetic bearings), etc. also in hydrostatic 
bearing. 

[0048]Although the number of motors increases compared with the thing of drawing 4 , since a 
powerful centrifugal force acts on the fluid supplied since the table and the reverse side shields 
81 and 82 which have sandwiched the processed material 1 7 rotate by both sides of the 
processed material 17, the homogeneity of the fluid processing on the surface of a processed 
material improves, and the discharge effect of a processed fluid is also large. 
[0049]The fluid processor which carries out fluid processing to the cheap fluid processing 
method of this invention high clarification and cheaply next is explained using drawing 6 . 
[0050]The principal part of the fluid processor used the thing of drawing 1 . The fluid processing 
cistern 116 can supply fluid processing liquid now to the front feed pipe 117 via the pump 1 09 
and the valve 108. Treating fluid, such as ultrapure water, can be supplied now for inactive gas 
other than said fluid processing liquid to said table feed pipe 117 via the valve 106 via the valve 
102. 

[0051]It is connected to the eliminator 1 12 via the piping 121, and the account 112 of separation 
passes along the filter 1 13 through the cold energy machine 115 from the pump 1 14, and is 
connected to the back feed pipe 104 via the valve 110, and the recovery cylinder 103 
constitutes the circulatory system 120 of the fluid collected by these. And said table feed pipe 
1 1 7 is connected with the back feed pipe 1 04 via the valve 111. 

[0052]Now, the fluid processing method of the processed material using a fluid processor with 
the above-mentioned system is explained. 

[0053]The valves 108 and 110 are opened first, the valve 1 1 1 is closed, fluid processing liquid is 
pumped up with the pump 109 from the fluid processing cistern 1 16, and fluid processing liquid is 
supplied to the processed material 107 from the front shield 101. It is discharged from the end 
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face of the processed material 107, fluid processing liquid processing the surface of the 
processed material 107, is caught with the hood 119, and is collected by the recovery cylinder 
1 03. The suction exhaust air of the separator 1 1 2 is always carried out, and in outside, the fluid 
processing liquid of the recovery cylinder 103 is attracted with the open air which enters from 
the crevice between the inner hoods 117 and 118 and the recovery cylinder 103, and is 
introduced into the separator 1 1 2. The bottom of the separator 1 1 2 is covered with fluid 
processing liquid with the vortex and gravity which are automatically generated within the 
separator 112. If the separator 112 is filled with fluid processing liquid, it is automatically 
discharged with the open air. It is collected by the recovery cylinder 103, fluid processing liquid 
collected on the bottom of the separator 112 letting the pump 114, the cold energy machine 115, 
and the filter 113 pass, being supplied to the back shield 105 through the back feed pipe 104, and 
carrying out fluid processing of the rear face of the processed material 107. 
[0054]The rear face is remarkably polluted by conveyance of a processed material, maintenance, 
etc. from the surface many of processed materials 1 07. Therefore, although the surface cannot 
be processed using the fluid which processed the rear face, even if it processes a rear face 
using the fluid which processed the surface, it does not interfere at all. The fluid which 
processed the rear face is always mixed with the recovery cylinder 103 with the fluid which 
processed the surface. Therefore, even if freshness is held mostly and the collected fluid 
circulates this, a pollutant is not accumulated in the fluid supplied to the back shield 105. 
[0055]The circulating flowing quantity of the fluid which is for said separator 112 built into the 
circulatory system 120 discharging automatically a fluid excessive when circulating a fluid to the 
back shield 105, and circulates through the circulatory system 120 by this will be regulated 
automatically. As long as it is not necessary to carry out automatic discharge of the excessive 
fluid, this separator 112 may be unnecessary, as long as it only separates a gas and a fluid, it 
may be sufficient, and the vapor-liquid-separation machine using reverse osmosis, a hollow 
system method, etc. may be used. The cold energy machine 1 15 is not needed in particular, if it 
is not necessary to control the temperature of fluid processing liquid precisely. It does not need, 
especially if the filter 113 also has small contamination of the processed material 107. It is 
adding the fluid which processed the surface of the processed material 1 07, and what is 
necessary is in short, just to be able to exhibit the circulation-of-fluid function for processing of 
a rear face in the fluid which processed and collected the rear faces of the processed material 
107. 

[0056]Therefore, the valve 110 is made close, a fluid is supplied from the fluid processing cistern 
1 16 to both the front shield 101 and the back shield 105 by making the valves 108 and 1 1 1 open, 
these is collected, and it discharges from the separator 112. It becomes possible to manage the 
fluid amount of consumption below half as compared with the conventional thing, and moreover 
friction powder does not mix, but a high clarification and cheap fluid processing method can be 
realized. To drawing 6 , it may return to the fluid processing cistern 116. and the fluid discharged 
from the separator 112 although not illustrated may be reused, if it does not interfere. 
[0057]Although this invention was described as an example of application to washing of a silicon 
wafer, if it is the fluid processing of a tabular processed material, it will not be limited to this. For 
example, if each component is chosen so that current can be sent through a front shield, a back 
shield, and a tabular processed material, it can use also for electrolytic deposition. 
[0058] 

[Example]In <Example 1> this example, it carried out using the following material, parts, a 
processed material, a fluid, fluid processing operation, and evaluation. 

(1) The - recovery cylinder 103 made from a material and table shield 101, product made from 
high grade glassy carbon and with a back shield 1 05:thickness of 20 mm outside hood 1 1 7, and 
inner hood 1 18:high grade silicon carbide system : polytetrafluoroethylene (PTFE is called 
henceforth) 

(2) Part and separator 112:. The cyclone pump 109 made from PTFE 5 cm in diameter. 114:. 
Iwaki bellows-pump FA-2E and cold energy machine 1 15:. CS made from top 
TSUEREKURONIKUSU ~ heater AIH-33 and all the Teflon filter valves 102, 106, 108, and 1 10 
by filter 1 13:Nihon Millipore, and 1 16:20 I. of product air operated valve SAVmade from 
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1 11:advance-3240 and fluid processing cisterns (I). PTFE tub (3) processed material and a 
processed material are 8-inch wafers, and is a product made from the Shin-etsu chemicals of 
diameter:200mm and thickness:0.725-mm resistivity :6.01 - 12.0-ohmcm. 
[0059]this wafer — particle diameter: — 50% fluoride hydro acid: which added about 0.2 
micrometer of silicon powder — it was immersed in the fluorine aqueous solution of water =1:99, 
and about 6000 silicon powder was made to adhere to it for 15 minutes in a wafer surface It 
asked for cleaning performance from the extraction ratio of this silicon powder. 

(4) a fluid and fluid processing liquid — 28% ammonia solution: — 30% hydrogen-peroxide- 
solution: — the solution of water =1:2:7. Temperature: 80 **. 

- Inactive gas : the nitrogen (5) fluid-processor table cover version 101 of the room temperature 
was pulled up, the processed material 107 was made to hold and the front shield 101 was pulled 
up. 

[0060]The processed material 1 07 was rotated at 500 rpm. The valves 1 08 and 1 1 0 were made 
open, the valves 102, 106, and 1 1 1 were made close, and said fluid was supplied to the front 
shield 101 by the flow of 1.5 I. / min with the pump 109 from the fluid processing cistern 116. 
Subsequently, the cyclone separator 112 separated and recovered the fluid which processed the 
surface of the processed material 107, and circulation feed was carried out by the flow of 1.5 1. / 
min to the back shield 105 through the cold energy machine 115 and the filter 113 with the pump 
114. 

[0061]After performing this fluid processing for 3 minutes, the pumps 109 and 114 were 
suspended, the valves 108 and 110 were closed, the valves 106 and 1 1 1 were opened, ultrapure 
water was supplied to the front shield 101 and the back shield 105, and the fluid was rinsed for 
30 seconds. Subsequently, the valve 1 06 was closed, made the valve 1 02 open, and nitrogen gas 
was supplied to the front shield 101 and the back shield 105, and rotation of the processed 
material 107 was 1000 rpm. 

[0062] After performing this for 90 seconds, the valve 102 was made close, the front shield 101 
was pulled up, and the wafer of the processed material 107 was taken out. 

(6) as a result of measuring the number of adhesion after the extraction ratio evaluation above- 
mentioned fluid processing of silicon powder using the laser Hitachi Electronics Engineering 
surface inspection apparatus, it is below ten piece / wafer — very — a short time — high — it 
turned out [ pure ] that was done for fluid processing. 

<Example 2> The used material, parts, a fluid, fluid processing operation, and evaluation are the 
same as <Example 1 > except being shown below. 

(1) Material - back shield 105 : the same wafer as the 20-mm-thick processed material made 
from polytetrafluoroethyiene (2) <Example 1> was used, this wafer — 28% ammonia solution: — 
30% hydrogen-peroxide-solution: — it processed for 10 minutes at 80 ** among the solution of 
water =1:2:7. Subsequently, 50% hydrofluoric acid: For 2 minutes, the fluoric acid solution of 
water =1 :99 was made to immerse, and the natural oxidation film of the wafer surface was 
removed in it. The wafer which was immersed in the solution which diluted the reference solution 
for the atomic analyses analysis of nickel, and was cm-^[ an about 10 atom / ]-polluted with 
the metal ion of nickel for 30 minutes in it was created after rinsing. 

(3) 36% of fluid hydrochloric-acid-water: — 20% hydrogen-peroxide-solution: — although the 
solution of water =1:1:5 and a temperature:80 **(4) fluid-processing operation operating 
procedure are the same as <Example 1>, the fluid processing time in this example is 90 seconds. 

(5) the number of adhesion of the metal ion after the evaluation above-mentioned processing of 
the extraction ratio of a metal ion — total-internal-reflection X-ray fluorescence device [ made 
from a technos ]: — it measured using TREX610, a 6x10 ^ atom / cm^ was obtained, and it 
turned out that fluid processing was carried out to quickness and high clarification. 
<Example 3> The used material, parts, a processed material, a fluid, fluid processing operation, 
and evaluation are the same as <Example 1> except being shown below. 

(1) Part cold energy machine 115: product made from the Komatsu electronics Chemical 
circulator NE-33C-7 (2) The same wafer as a processed material <Example 1> was used. 
Polysilicon with a level difference was attached to this wafer surface. 
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(3) 50% of fluid hydrofluoric acid : solution of water =1:99. Temperature: Room temperature. 

(4) Although the fluid processing operation operating procedure is the same as that of <Example 
1>, the fluid processing time in this example is 90 seconds. 

(5) The dry stain generated when drying the evaluation wafer of a water mark is called water 
mark. Oxygen in the air dissolves in the waterdrop adhering to a wafer, and a main generation 
cause oxidizes and dissolves the silicon of a wafer, and when a melted object remains as a drying 
residual it produces it. 

[0063]This watermark is a size 1-10 micrometers in diameter, and was measured using the 
Hitachi electron microscope S-7100. 

[0064]as a result — comparing with about eight-piece [/cm ] ^ of the batch method which is 0- 

2-piece [/cm ] ^, and is the present mainstream fluid processing method — high — it turned out 

that it is the pure fluid processing method. 

[0065] 

[Effect of the Invention]cheap by according to this invention method, collecting, circulating 
through the fluid which carried out fluid processing of the processed material surface, and 
supplying it also to a processed material rear face — high — pure fluid processing is realizable. 
[0066] moreover — without it generates friction powder for supply of the fluid to a table and a 
reverse side shield by considering a table and a reverse side shield as immobilization, and 
rotating only a processed material according to this invention device — high — pure fluid 
processing is realizable. 

[0067]While rotating only processed material holding mechanism to a table and a reverse side 
shield furthermore according to this invention device, With an easy structure of establishing the 
circulatory system which dilutes the fluid which performed rear-face processing with the fluid 
which performed the surface treatment, and makes a processed material rear face circulating 
through it, the high clarification and cheap fluid processing of a described method is realizable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the fluid processor by an embodiment. 

[Drawing 2] It is the perspective view which expanded the important section of the processed 

material attaching part. 

[Drawing 3] It is a lineblock diagram of the modification of an embodiment. 
[Drawing 4] It is a lineblock diagram of the fluid processor by other embodiments. 
[Drawing 5] It is a lineblock diagram of the fluid processor by other embodiments. 
[Drawing 6] It is a piping distribution diagram showing circulation of the fluid processor by an 
embodiment and a fluid. 

[Drawing 7] It is a lineblock diagram showing the 1 st conventional example. 
[Drawing 8] It is the composition which shows the 2nd conventional example. 
[Description of Notations] 

1 1 Front shield 

12 Outside hood 

1 3 Recovery cylinder 

14 Motor 

1 5 Back shield 

16 Inner hood 

17 Processed material 

18 Processed material holding mechanism 

1 9 Feed hopper 

20 Feed hopper 
22 Feed pipe 



[Translation done.] 
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-rtiA^{ciate©*SMaD©i^»^0:a«®c 
m.'ij'ti^mm htc-^-^^n ly^wm^hh c i ^mm. t 

[lt*31l 5] BuiB«««*>J;f>'«ii®«*S;^-iK> 

ffs?]^ 6 ^ci^L/ 1 4©i^-rti3&i(ciats©is^at>©«feft 
^a^g. 

[if*^l 6] B«iailIflR^S*5H^S4i, c©HS©ia 
Jtx^^mfCBfrtB^ - F©TSi5ffiP363#^aiircjf A^nri^ 

I£©it!y!a.a!g5©mft^iia^g. 

[0 0 0 1 ] 
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[0 00 2] 

^>©*^'?x->'Mt5cs/c«3 1 offlJi(T« ^m-(^><Dn 10 

0"il^^/ciii'«T. ^icM^^^Ci(cJ; 
[0 0 0 3 ] ^fa®i®^5fe*7&^:?;Djjli^c85 , 

[ 0 0 0 4 ] HI omm^t Lxit. m 7 iCTjk-T'm^w- 

8-3 1 6 9 0-^<R$R©»ffiMii355^lf 6nSo CCDfi^ 

i^a^af5 5 3 (Dmmc^ -^r^^-r ^sLSSJCcfc ^r^s 

m^^^tj:*^ h . wmm > x^i/ 5 1 <fc 0 mmtimm.m 
3©aMfc©*i«ftfLT?js^^n;a?ti-&o ecu 
1 ©se3ft0!i-c». mmasmmh 3<Dmm^mmm. (jw 

[0 0 0 5] KM*s^ftMasnTl>^cliC iKJO;^. 30 

mm.mmm 5 3 ©«®t?^-r aisLijfetc j; r ^sm® 
^u, -e©m©MMa!^«s^-M?%^L.. p°B«^{gT 

[0 0 0 6 ] C©^fl:^?:MH-C^SIl2 ©t^iSJt L- 
08K:^T#Pa¥8-78 3 68-^^©'7-^'© 40 

ai?J©«® *>*)Sif^ Q2-vm-oX. WIBOSLSSfc J; 

M^n;a!^«®©?f^*i»<'<!:^^fc. ^mmmmtwm 
[0 0 0 7 ] i c m.mmmm^i^—v:m.wmm 

C©j^>r. C©l|2©Sefc^-Ctt. I5ji^*K6 2{Cfi{[«i 
a!^6 4©^A>&t^«W{c— (*(CS:1:^. M*5a!^6 4 
tmMWMQ 2 i^l5)Bt{c^-^?6 5t?lllgS-ii-rt,i 
-So «*&:^>i'7 4J:f)H:&^6 7. 6 8%W 50 
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C C -el&2 ©«!3f5F!|{C»«ji^« 6 2 -^©tt^^ 7 
6 ©^^#5»fc-o(,=.r ttBgiH^ nrii^jri^:*^, —l3<Dm: 

mm^6 2 »iHiiKb-c*5«3 . fte:)7©«$&«7 6 

{CB@^-C«)5. ^C*J. ##7 0»iFf^#^g|5-r*^, 
[000 8] 

[|gBj5&s|g?JtU-i;^<!;-r-S»M] b*^b±^U/cll2© 

[0 00 9] t-r. mm>s:!imvftmwim^^tixi^ 

(ofc!i)^yj^6 Q^mKi^^x. m^-y- f6 3(ciaiR 

^7 2, 7 5-Cji«b-r^>M]S*iJffl-r-5C<k»-C#^c 

[0 0 1 0 ] o^{c. m^w^m^-r^mrn-com^mi 6 
^. mm,t^mmmQ2i.cw<-)tcm^<icm.mmn 

^3&sSSft:{CtlAL/r?}g«:^t^lfeU. - K 6 3 . 

0jR^?>i'7 1. jH>7*7 3. #i*&5f>^7 4*aur 
^?K«6 Hcab. W!!ia«JSffi«^<fcJ;«5. «^{tffi 

[0 0 1 1 ] j&iit^o-c. ■M*^«*&-r^ii^©#ii&e 

iti«:^i;ti-S)g:fttt!^W{c^-or. *-^6 5^i:i'©gp 
[0012] C®J;^>tc. i^— 55ffiOfci5li^®a!feJ©ll 

te^s-r-5fe^^tfiaK;*5ti-c»« */cma!^^:is»^ 
[0013] *fiHj©iSffl». ±Mm.mm^<o?^m^.^ 

mmnm^mmri, c i «:*, ^ 2 (owmtmuM 
t^inimf3:mkmmo:>mi^mm.mmi^mm-r^c tics, 
ifiu < . ism^rmmmm^n^ c t immtmmm 

[0014] 

mm<ommmmm $ n^. ©^ K)5 <♦ tcmcmimmmm 

J;0'KM^S{c*f LTMJ5a!gl*tB*fWiciaig3 a 
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[0015] mm&mt^mw^ ^^-j^. m^fmm. 

mmmm^mn-c^ ^ h<Dv$> -set ^mr^. 
[ 0 0 1 6 ] m 1 ommvit. mfimmmm<Dmm^m 

[0017] mc. |piig-r.5>©»7- \^^m^>xmmm 

[ 0 0 1 8 ] m 1 (Di%B^{c*$i^-c. mmmmmmmo 

mm(Dmm^mnhfcmii^^mm^'iix^Mmmmmm<D 30 
[0019] » 1 ©^Bjicfci^r. mmmwrnm 

jci5iJKsn-5. c(Dcfc5{c. y-v^m^^'&xmm 
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[0020] tfc. ±iBm 1 mmicisi,>x. mmmmm 
m^wimmmmicmmm^vxm^mmmmm<Dm 

[002 1 ] 3<5>«c. wiBM^?ia!^K:*fUTtf^c^^* 

mm ictB D r ^i^-r ^ mi^^miK v x . Mfa^SMffitj© 

[0022] ^2®^a#SBJ«. »»?r«j#-r€.M 

mm^^micMvx^mi>cmm.-r^mmmR^^zj^ 

mmmmi. mimmmmicm^tcmma^mbxmm 

i^fdmm^i^^mis^ -5 - f t . sbi - I'xm 

[0 02 3 ] mmm-^^Mmmmcnmcm^nicwiW 

m(D^m<Dmm^mnotcmmm^<Dmmty-]rx 

mu^tix^i^^mimiR^^rixm^^tis. cot 
^ . mmmmmm<D!um=^m7-r ^ctx±^<myk^ 
titcmmt. mmmi<Dmm<Dmm^m7-r^ctxit 

•mm&nfim^-r^o i^fc^-:>xconmm.<Dm^L 
fcM^mi^^mmmmmmi<cmm^^i>cticj;:-oxw. 
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[0024] ii2©#6Hj(c*$t,ir. m^y- K*, WtH 
PIWIellE-r ^ J; ^> {cieg 5 ii,, tuiaiill^jc J; <o S 

-Kit- -SCidSjjtfibt^ 

[0025] ^fcwsmm^m^micMLx. mmmm 
[0 0 2 6] mmm<^m^^m^m^b. mmmw^z^ 

[0027] ^2(D^HJk:*jI^T. lulBtg«La'^^# 

mmm&mm<D9\-mi5: < $ xmm $ nriaiasKWifc bu 30 

[ 0 0 2 8 ] '^mr?>wmm^m^m^miy 
- F i 4— f^s^jjc^ss L r ^> J: < . t fcmmw.mmmu 

[0 02 9] t£j6. m^mm^^j::zj^mmmmi:fj- 

[0030] 
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SI 1 *ffll»TSiWt-S. 

[0 03 1 ] mmmm 1 1 iKis^^ 1 5 ttaeL^cc^ 
mMfm 1 1 ttissaoaigj 1 7 =&«j^-r s i * 6 

1 ifcj:2>'mjs^«i 5<b©j®iit». ^fei*©iffis<^:^fe^* 

[0 0 3 2] mriBas^® 1 1 itmmmm.'^ 1 7 j: o 

(omm^m ^ c t k j: o . mm.msm 1 7 ©s^tc j: 

jc^fc^co-ri^s, aaasKi i©**(c^tt$&pi 9 
c©^i^pi9*^6> MMffiJ^^ffiicn 
{c*fi6i-rs«is^«i 1 i©ra{csi6i**fiii&u. ^SMa 

2 1 ©iii^to «5 iic\-mimm 1 1 ©^/f <fc »5 hm^^^o 
[003 3] b«ib«jS^« 1 5 \tmkwmm 1 7 0 

(omm^W 5 c i (c j: 9 > 1 7 ©EWgJc ,fc 

o x9k^t -^^uxm^wmMti^^^yk $ n ^ © <• 

cfc ^ tC^C o Tli ^. «ifi^^ 1 5 ©tflf^irC . B«iB^tt*& 

P 1 9 J: 9 fe«t,>a«*&P 2 0 c ©«^P 

<h©p^fcij£<*>&mL/. *s*{fflii^Sffl©*aa^*tf-r^ 
[0034] 1 5©i1-iS{C«. M^iia*^ 1 7 1 

a:^ 1 7 (Dwrnmum^WL 1 s (c j; * 
<m^. 'mm£E^nm.\yxmmm'^x'm:>i^\ti:. 

1^0 H2©J;^i(cilMg|5iL.-C©R«gP2 3© 

affli^Ji© 4 ^ff icMAaa^^SJ^gP 2 4 « C © 

sy(2ia!Bj^j#g|j 2 4 -ciSfmai^ 1 7 ©^Mi^*T:^3&» ^ 
[0 0 3 5 ] wmmw^m. 1 8 mfiBMMaigj^ 

JtgIJ2 4 ©ffefC. M*!ia!gJ^gP2 4 ^^JlK^^SLf 
^\iCK^ 6 SrWrSP3SS|52 3 <!:. R«g|52 3©«fflif3 

:*(ca^3nrf«iB?v:2 6 iaai-r-5tS4^j©iiiiKtt2 5 

i . Hfeill 2 5 (C^«4t,/c*- 1 4 ^xmWu^ ttX . 

1 Ai^ii'ommBmcmihtt.^. mmmL\ 5 

©RMSI34 1 «. M^aigjfi^^iai 8©R«§R2 3± 

itei* 2 5 ©t^gp*i6«iB^« 1 5 (mm^u 2 0 
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s 1 8 mmiLm^mmmm i 5 1 it^^mnicwsa.^ 
[0036] Micit. m^itm 3 jc^-r J: ^> ic. mmm 

'mm^M 1 8 imv- K 1 6 itStiSWKSJi^U/c^jS 
ibr*)j:Ci„ [5iett2 5«l':>-ca.^'i:>S14»!"j:< > 
[eI$kIA3 1 ^J#-oj:^icL.-CfeJ:V^o |5|lKflll25. F«37 
"h-167!)50/ (I8S9 0° ) la^-Ti.*^. |nll5«l4 0 
»liIKW2 5. rt7-Fl 6*S0a' HK-rSi-C^lil 10 

6> |5ilSf44 0*5i^(c|5ilK-r-5)J;^fc-m«J;(,i„ J;-^ 

3&»<r. mmmmm9^mis<Dm:f)icj:-^x. mm. 
mmm i ? <mmm^^m i s -^©^la^pitgiT 

-So 

[003 7] mmmm^^'^ i s ©^i-^ictjcfi^-cBg 20 

Ki 8(c— ftK){ciRf3me.n. MMS^^^^Ki 8 
t-micm^b. mmmm^^mi 8(DiBiKfcj;o« 

mi 5iCDRira^[(gtf7-F2 7CD±IH5An2 8*^P,S 
7- F2 7CDTISI5mP2 93&:>6ifai-rSJ;'5{C^C'> 
[0 0 3 8 ] PIH7- F2 7». il-:?- F 1 2 30 

F 1 Q t%mf3\^ic^m^'f^ oxm-^iL-r: 6n^„ »f 
mmicm^^x^y- F 1 2 ©±gi5»B:i^t^e* bfcTSP** 

1 Fftia52 2©T^»J^^:A9 3i^-c. 

2 i©^B9S"C}fjis?>6nn^-S. vfcifi-^x. 

F 1 2©±^©S»^)iS5« 1 1 ©^i-S^^J: *>/hS 
1^*5^ MMffl^^^Sl 8±©«J#gl52 4©9(mS 
<f:0 feA#t,^„ c:©j;^>tc51-7- F 1 2©±^^^S 

ags 1 1 (D^-tm<k 0 < btc(Du. mMms^(D 
m»^^nvzv - F 2 7 F^Kjise-r o , ^ji 40 
i5« 1 1 (D^-^x <o t.A^ < -rs mmm^ 1 1 

i©SrBl*i6iS^*5Mn-5fc^n/55ab5*i6-Cib.2>o $ 
fc. - F 1 2©±^<£«J#gl52 4©m<^WSj;?) 

fi^a52 4©BXWtS<t«3/h5<-r^i. M 
mm<DWLWi)^y - F 2 7 {cijfetxTlsyaia^ l 7 ©^^gp 

[ 0 0 3 9 ] - F 1 2©F«3ffliJfCfBiKUfc?^t?BBg3 

F 1 6(c<i:-:jr-^#3&^mfet:fea'C^:*7-c. y 
-F27{cm«3iiSn-2.<J;^(c/j:-:,ri»^. so 
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[0 04 0] F 1 2 iF«37-F 1 6©WTiS-C?^ 

^$ti.5:7-F27 ©TSPWP 2 9 ^¥mM.-vm^<D 
HlJRitil 3F*g{C»A$tl-C*i«3. 7- F2 7-ctfJE3n 

■C7 - F 2 7 \H^mt) 'hb< itmmrr^mmmiff-o 

[ 0 0 4 1 ] mmm 11.15 <Dfp>ij>mcim-r 
^m^n 1 9 > 2 0 <i; #ti^5 n/c?jS<*»*s*Jia!^ 1 7 
©a®. Kffi^^aa boo. M^&a^ 1 7 ©Ji-ia j; 

ffiSti^. gM$nyt?!SW*i^7-Fl 2J:»3, TljiC 
ftife>n. 8S?l(cj;-:>t:F»g7-F 1 6© 

«®(c}#/c6 3n'5„ - F 1 eitmum'^un^m. 
1 8 <!:^ttciaiteL-cL>^©-e. pmsn/ciiS^^fc^^^cx 
:ti3&si(rfr . i 8 ^^i^ brt 7 - F i 6 © 

IBI|g$42 5:75r[aI'^©^n^W):^'2>. C<Dfcit>m\ii^tlfc 

mmm^-cmmr i>ctu<. mam 1 3 ^vsg^icii 

[0042] ^cfe. m^W-y - F 2 7 «*JE«!iai^^^ 

[0 043] HIlRia 1 3BI51tKOJS:t^«¥lcr@5£-C* 
|*aibfcJ;^(c|Hlfe-r-Srt:7-F 1 6 i«#N^-C 
^c*J. ^7- F 1 2KlHl^U?cl^SWf@^t?* 

(C. F^r?- F 1 6iateb-ClHlfe3iiS«'5*5J:i,^. ^ 

7- F 1 2 ^msm 1 3 tmmt<cun^n^, i^tcm. 
mmi 5»iHWgb^ci^©-c. Ka^Ki 5(c^t^fc« 

i^P2 0i. @^-C^i?>.S?tl*#l*^2 2i©S^^g|53 
OBS* CJJ^-:' F) -Cd:<. b/c7&3-oT^iilgP3 or 

nmn^m^'^-r. iin-5c:i3&s^st>„ 

sft-caML/Tfeil^o 5^1-7- F 1 2, F 1 6©» 

m^tifcm,w^mh-rcti3:<. mamizicmmicm 

[0044] ^XKH 1 Lmm(ommwf.i:^w^wjr^<D 
womMfD^^^^ 4 fc^^. a 1 T'«— o/ctt 

JclHlKSiJWt:'^ -S <fc ^ bfcc i m 1 ©^]^ 
©ff^^il^Or-^^o »;a^«Jt^S3 8 iF«37- F 

3 6 tmm'cm)$,^n. mmk^ 9.37 ^ii«i±{c 
^ti^n*-^f3 2. 3 1 iSBnTiiasEiiite-r 

[0 045] ^Wm^^m^WL^ 8 ^HfeS-a:^ 

SWirt7-F3 6*I5IlteS-a-5aWi«S;fe^, 

• mxmm 11,15 amtf^ 6gf m § n?tasf*(c» 
'L-ti^i'^m^'^. M*jia!^^^m3 8&€.^*ttF*9^- 
F 3 6 ©latett 39, 37 :fm^<o^u^^^ ^ 

3 6©[5i^;b»''h^<TS«3^o [5Ite:^3*^A* < > fcfc 



(7) 

01 

*)hnt'rcti!)i-c^i><D-c. F«37- F3 e&^mcc 

Ids 7. 3 9?:^-i'ea-CiaiKL'r^>j:l,i„ 10 
[0046] ±aiL/fc0 1 ~04©^Jg©ff$^t?«l.>-r 

nfeisy!5a®«^® 1 8 /si^ t/festeffii^j 1 7 j&^iaii 
• 11.15 ttimMmicmmi^'ci^:^m 

Mafj^f^^^s 3 iimn-c. m ■ mmmm& 1,82 20 
{SJ##S8 33&5iaig-a-r{cH^ifd:or(,^^j^^i^i'j 

1. 8 2{Ctt. *n-en*-^f8 4. 8 5*BJ0#lt 

«-KigS5«8i. 8 2*R«iiBifeSftiLrt,* 

-2.0 CCfc^- «it^«8 1. 8 2^@K31±.2.J;^(C 30 
»fc^a 19. 2 0 m^tf3:?>^im8 9. 9 
9.20 icmmmH?> C i>05;^j:t,^ J; ^ (c^i^-rn«S 

ii>^C(,>fAS8 6. 8 7?rffll,^^Cit:\ ^M©^*?:® 
i3&5-et-5. »M©ii>J:ct^MS8 6. 8 7iL-T». «»J 
m^'S 8 9.9 0 imM'Cm±ii^ i i 

[0048] mA(D^(Ottt^X'k--^(Dmtm^h 

i)K mmm 1 7 ^^A.-cx.^^m. ■ mmmmB 1.82 50 
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MMS^l 7(DMffi-C|p]fK-r^©-C. «*&3n6?jiE 
[0049] og'(c:4£^B^©^ffi«cgK»«&S:3?ffii. lii 

4ffli^TmBj-r^„ 

[0050] Sfe#MaS^S©iSgB»H 1 <oh(o^mm 

1 0 8^/M.Ta«ifi&«i 1 ncmwmmm^mmv^ 
[0 0 5 1 ] Mim 1 0 3 \tmm 1 2 1 ?^/^Lr^ills 

1 1 2(Cg^^Sn. ^Uliai 1 2B>J<>7*1 1 4*:>6?^ 
1 b^^xy 1 1 3*a>). -'^Ji/:/! i o 

^^bxmmi^'si 0 4icmm^n. cne-eiuRsn 

/ci?^^$©»s^ 1 2 0 ^«igurt,^-5<, ^OT. 

1 1 1 */M/rR«il&« 1 0 4(cWiB^i^^i 1 7*s 

[0 05 2] ^x±nEmm^i>'^^»m&mK^mi>^-ft 

[0053] mVJtiCJVl'-:/ 108. 110 
:?'l 1 1*B1D. ??£i*W««l 1 6<fc«5. tJO^I 0 

igj 1 0 7 ©«ffi*Ma hr>-:>W.mm l O 7 OSMJ: 0 

sftts :? - K 1 1 9 xmu^ nxmim i o 3 imiR 
3n.So ^si^i 1 2B. n^-cimmm^inxioKi . a 
Jix® 1 0 3 ©siD#^!ia?gtt. ii-. F 1 1 7 . 11 

^mmi 1 2KMK^ni>. mw^mmw^i 1 2 

rt-cSMJc^^-r^?i§[Zt<tM:^ccj:or^3-g|«i i 2© 

mmi^ ^ o mw^mm^mm 1 1 2 (cjtji-r s i . 

i^«i^t{ces(iW{cgFfflsn-Ci,K, ^]||l«l 12©1S 

^cmi^-^fcmwrnwrnit. 407- 1 1 4. 1 
5, 7^;u^?i 1 3^30^. a^fe^&'gi 0 4^au-c 
mmm. 1 0 5 (c«s^§n. m^jisji^ 1 0 7 ©«ffl^ife 

j^&au-oo. @JR1g[l 0 StCHJRSnS. 
[0054] M^afjl 07©^<». ^MJ;»3KB 

rRffi?:^?iaLrfej5iP,, ^h-oip^t^x.^^ «ffi 
jR^i 0 3-ciB-^sn-s. ufc!&s^r. enx^n^afe^* 
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[0 05 5] mmk 1 2 0 icm.j^^tifcmMs.^mm 1 1 

SIS 1 2 0 ^mwt^mi^(Dmm^it^^W}mm$ti?> 

ccD^aasii 1 2«^s-c*»). #{cM«j<bMf** 

»gt-rn«sf). Mass. ^^mmrj:i^^mi>tcm,m 
^mm'ci>j:i>. i5». mi^mmm<D 

i\ V 13 ^t.iiimmm 1 0 7 (DWkm^^ lo 

0 7 ©«S**!iabr|51iRL//cSS<*i£:. IS^Si^ 1 0 7 

©aM4^s u /cSfefl^^ai^ * dir. sm^ftiaoft: 

[0 05 6] i:or>'>'ji/:/i i o^mth, o 

8. 11 i^mLvx. m.mm:m»i i e 
mmmm. i o i iSM^^ i o hom-^icm^v. cn 

tf. ijs^^!is?K«i 1 Q^'^iihxmmmhxhj^i^K 

[0 05 7] :^Wmt.t^ ') a^"? 

[0 0 5 8] 30 
( 1) 

• m.mmU l O l . aji^S l O 5 : J¥S 2 O mm©!* 

■ 9^7- F 1 1 7, n-y- F 1 1 8 : wmm.{tTAWk 

•iHlJRIiil 0 3 : 7t<yT-h'77;l/2j-P3:9^b> (Jiift. 
PTFEtif&x-r) 40 

(2) gPo^O 

•^^1 12 : it:S5 cm©PTFE®[-9-'('4'n> 
•Ji<>:7"10 9. 1 1 4 : -T^+i^^P-XsJO^'F A 
-2 E 

•"^W^l 1 5 : a-r^yx.lyi>\2:^i':^mcS\Z'-itA 

1 H-3 3 

• ^Jl/^r 1 1 3 : 0*5 •;5j<Tig^f^:7D>7 

• 102. 106. 108. 110. 111:T 
F>'^*>X^ir-:^••^^- F>'N';l':7'SAV-3 2 40 50 
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• ?j^*Mai?KW 1 1 6 : 2 0 y h JI/ ( 1 ) P T F E 
4§ 

( 3 ) mmmm 

3:0.7 2 5mm 

JSK* :6. 01-12. OQc m®MM^b^-C& 

•So 

[0 0 5 9 ] CCD'i7x-.'^^iK[^ : ^0. 2 umOi^V 
3>ia*|^»ni/fc5 0%7ry^*^K:*= 1 :9 9© 

6 0 0 0M©i^'j3>?^^{^«3#fc, C©5^»;3>3ta 

(4) gfef*: 

• 2 8 %r >*^T* : 3 0 %Mmit^m 
* : *= 1 : 2 : 7©*;^?^= US.: 80 °C. 

• : mM.<DmM 

m&m& 1 0 1 ^9i^±tf . ittsigj 1 0 7 
-s. «(SS«i 0 1 ^m^±mc, 

[0 06 0 ] ^mm^ 107^500rp m-vmWib 
fc, ^Vl'-flOa. I 10*Wib. -'^V^:/10 2, 1 

0 6. 11 i^wiL. mi^mmmwi 1 6d;«?BaiB»K 
1 0 9 (c J: -oT^as^ I 0 1 1 . 5 y 5- 

F;l//m i n©^-r'^L/fc„ iXl=>r-y--f i'P >:^gt 

«ii 1 2-e. ^^mio 1 (Dmm^^mi^tcmw^^ 

m. IhIJIXL/. ^^■>7•l lAiCX'O. 'i^W^l 15. 7^ 
^P:?? 1 1 3 ^aL-C«)S^«l 0 5^^ 1 . b^)'jV}V/ 

[006 1 ] ^(omw-wm^^^fm-^fc^. jj^>^i 

0 9. 1 1 4^<f±b. >'^"Jl'-7'l 0 8. IIO^MD. 
10 6. Ill *BBl^rSM7j<*«ffi^« 1 0 

1. «i^«i0 5{c^L. ifei**3 0#wy>xb 
/Co ^J>jt,i-c. /^-;^:/l 0 6%B3D. oz^mt 

hmMii^^mimm 1 0 1 tmMmm 1 0 5 ic«^-r 

■Si^tiC. M^ltffil^l 0 7 ©0^*1 00 0 r pmiL 
[0 06 2 ] cn49 0#fBltf ofcft. >'^'^^:/l 02?: 

i^. mmmm i o i \^±MWLmmi \oi<d^ 

(6) i^';3>«9©l»*^ff« 

(1) 

• S{jg^«l 0 5 : l|[S2 0mm©jJ<y^F^7;l'2f 
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